Cloning and characterization of two distinct isoforms of rainbow trout heat shock factor 1. Evidence for heterotrimer formation.
To elucidate the molecular mechanism underlying the heat shock response in cold-water fish species, genes encoding heat shock transcription factors (HSFs) were cloned from RTG-2 cells of the rainbow trout Oncorhynchus mykiss. Consequently, two distinct HSF1 genes, named HSF1a and HSF1b, were identified. The predicted amino acid sequence of HSF1a shows 86.4% identity to that of HSF1b. The two proteins contained the general structural motifs of HSF1, i.e. a DNA-binding domain, hydrophobic heptad repeats and nuclear localization signals. Southern blot analysis showed that each HSF1 is encoded by a distinct gene. The two HSF1 mRNAs were coexpressed in unstressed rainbow trout RTG-2 cells and in various tissues. In an electrophoretic mobility shift assay, each in vitro translated HSF1 bound to the heat shock element. Chemical cross-linking and immunoprecipitation analysis showed that HSF1a and HSF1b form heterotrimers as well as homotrimers. Taken together, these results demonstrate that in rainbow trout cells there are two distinct HSF1 isoforms that can form heterotrimers, suggesting that a unique molecular mechanism underlies the stress response in tetraploid and/or cold-water fish species.